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INTRODUCTION
Chronic pancreatitis (CP) is progressive inflammatory 
disease that leads to irreversible destruction of the pancreatic 
parenchyma. Patients experience chronic pain and dyspepsia or 
diabetes mellitus (DM) owing to the permanent loss of exocrine 
and endocrine pancreatic functions [1-3]. They also experience 
acute pain, which necessitates the use of medications, such as 
opioid painkillers, and hospitalization for intravenous injection. 
The abdominal pain is caused by increased pressure in the 
main pancreatic duct (MPD) owing to pancreatic inflammation, 
which is similar to what is observed in compartment syndrome, 
and direct contact with the sensory nerve [4-6].
The main indications for surgical intervention in cases 
involving CP are intractable pain, suspicion of malignancy, 
and failure of other methods, such as medical and endoscopic 
management [7,8]. The basic goals of surgical procedures 
include ductal decompression and drainage. Among the 
surgical methods, Frey’s procedure, which is known for its 
short operation time and fewer complications, is the preferred 
surgical treatment modality for CP in many areas around the 
world. However, there are still very few reports related to Frey’s 
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Purpose: Chronic pancreatitis (CP) is progressive inflammatory disease that leads to irreversible destruction of the 
pancreatic parenchyma. The main indications for surgical intervention in cases involving CP are intractable pain, suspicion 
of malignancy, and failure of other methods. However, there is no report related to Frey’s procedure in Korea; hence, we 
aimed to investigate and analyze our institution’s experience and determine the benefits of surgical treatment for CP.
Methods: This was a retrospective study of 24 patients with CP who underwent Frey’s procedure at Gangnam Severance 
Yonsei University between January 2007 and December 2017. Preoperative exocrine and endocrine pancreatic function, 
perioperative finding (blood loss, operation time), postoperative complications were evaluated. Statistical analytics were 
chi-square test, Fisher exact tests, and Wilcoxon signed-rank test and Mann-Whitney U-test.
Results: Surgery was performed due to alcohol-derived CP in 12 of 24 patients (50%) and due to pancreatic stones in 15 
of 24 patients (62.5%). Two patients had postoperative complications which were managed conservatively. After surgery, 
7 of 24 patients were prescribed with exocrine medication. Comparison of the preoperative and postoperative conditions 
showed that glycated hemoglobin had no significant differences. After surgery, only 5 patients (21%) complained of 
intermittent abdominal pain.
Conclusion: In conclusion, Frey’s procedure appears to be a less burdensome surgical procedure. Thus, it could be the 
first option for management of patients with large pancreatic stone.
[Ann Surg Treat Res 2019;97(6):296-301]
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procedure in Korea; hence, we aimed to investigate and analyze 
our institution’s experience and determine the benefits of 
surgical treatment for CP.
METHODS
This was a retrospective study of 24 patients with CP 
who underwent Frey’s procedure at Gangnam Severance 
Yonsei University between January 2007 and December 2017. 
The diagnosis of CP was based on clinical history, physical 
examination, and endo scopic ultrasound, CT, and endoscopic 
retrograde cholan giopancreatography (ERCP) findings (Fig. 
1A, B). Exocrine pancreatic dysfunction was based on the 
presence of steatorrhea. The fecal elastase level was evaluated 
as well. Endocrine pancreatic dysfunction was based on DM 
diagnosis, which was defined as blood glucose level >200 mg/
dL 2 hours after a 75-g oral glucose load or glycated hemoglobin 
(HbA1c) >6.5. Major complication was defined as Clavien-
Dindo classification grade III and IV of surgical complications 
[9]. Postoperative pancreatic fistulas were scored using the 
International Study Group on Pancreatic Fistula definition [10]. 
The study protocol was approved by the institutional review 
board at Gangnam Severance Hospital, Yonsei University of 
Korea (3-2019-0011). Informed consent was obtained from all 
participants.
Surgical procedure
The surgical procedure was performed as described by Frey 
and Smith [11]. The dilated MPD was incised from the anterior 
surface of the pancreas. The opening of the MPD was extended 
as much as possible to the pancreatic tail and then to the head, 
which was cored out. The jejunum was dissected 40 cm distal 
to the Treitz ligament and opened antecolic side. Longitudinal 
side-to-side pancreaticojejunostomy was performed using 
a 4-0 absorbable multifilament continuous suture and 3-0 
nonabsorbable monofilament interrupted suture and finished 
with side-to-side jejunojejunal anastomosis (Fig. 1C, D). A closed 
suction drain was inserted into the anterior and posterior space 
of the pancreaticojejunostomy site.
Statistical analysis
Categorical variables were compared by chi-square test, 
Fisher exact tests, and Wilcoxon signed-rank test. Continuous 
variables are presented as mean (±standard deviation) and were 
compared using an independent 2-sample t-test or the Mann-
Whitney U-test. A P-value <0.05 was considered statistically 
significant. All statistical analyses were performed using IBM 
SPSS Statistics ver. 22.0 (IBM Co., Armonk, NY, USA).
RESULTS
Baseline characteristics
Twenty-four patients (men, 19; women, 5) with mean age of 
50.33 ± 11.33 years were included. Of 24 patients, 16 and 14 
had alcohol experience and smoking history, respectively. They 
presented symptoms of abdominal pain (18 of 24, 75%), weight 
A B
C D
Fig. 1. Several large stones with­
in main pancreatic duct in abdo­
men pelvic CT scan. (A) Pancreas 
Stone. (B) Preoperative CT scan. 
(C) Frey’s procedure. The main 
pancreatic duct was opened. (D)
Longitudinal side­toside pancrea­
ticojejunostomy.
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Table 1. Baseline characteristics of chronic pancreatitis patients
Patient No. Sex Age (yr) Height (cm) Alcohol Smoking Clinical symptom
1 M 58 170.0 Yes Yes Abdominal pain
2 F 49 152.0 No No Abdominal pain
3 F 47 153.8 Yes No Abdominal pain
4 M 38 176.0 Yes No Abdominal pain
5 M 63 172.0 No No Weight loss
6 M 43 168.0 Yes Yes None
7 M 61 171.9 Yes Yes Abdominal pain
8 M 67 169.0 Yes Yes Abdominal pain
9 M 54 161.9 Yes Yes Diarrhea, weight loss
10 M 67 170.0 Yes Yes Intermittent abdominal pain
11 M 51 165.0 Yes Yes Diarrhea
12 M 61 165.1 Yes No Abdominal pain
13 F 24 156.1 Yes No Abdominal pain
14 M 43 166.9 No No Abdominal pain
15 F 62 152.0 No No Intermittent abdominal pain
16 F 32 159.4 No No None
17 M 58 172.0 Yes Yes None
18 M 36 166.7 Yes Yes Abdominal pain
19 M 50 172.8 No Yes Intermittent abdominal pain
20 M 46 171.6 Yes Yes Abdominal pain
21 M 41 177.0 Yes Yes Abdominal pain
22 M 59 166.7 No Yes Abdominal pain, weight loss, diarrhea
23 M 44 161.9 Yes No Abdominal pain
24 M 54 171.0 No Yes Abdominal pain
Table 2. Preoperative characteristics of chronic pancreatitis patients
Patient No. BMI (kg/m2) Preoperative ESWL Diabetes medication HbA1c (%)
CT: pancreatic duct
Diameter (cm)
1 21.97 No Medication 8.1 1.30
2 21.25 No Insulin injection 7.9 1.30
3 23.79 No Medication 6.5 0.95
4 23.36 No None 6.0 1.10
5 20.16 No Insulin injection 7.7 0.90
6 21.74 No Insulin injection 6.5 0.90
7 19.73 No Medication 8.3 1.10
8 22.49 No Insulin injection 7.6 0.80
9 23.65 No Medication 6.1 1.30
10 17.47 No Insulin injection 7.3 1.00
11 16.90 No Medication Not identified 0.90
12 25.71 No None Not identified 1.10
13 21.96 No None Not identified 1.00
14 18.78 No None Not identified 1.20
15 22.78 No None 5.7 0.90
16 17.44 No Medication 8.0 1.30
17 24.68 No Medication 8.7 0.70
18 21.37 No Insulin injection 14.7 0.80
19 25.12 No None Not identified 0.60
20 21.20 No Insulin injection 9.5 0.50
21 27.45 No None 5.2 2.00
22 24.40 No Medication 8.3 1.30
23 16.44 Yes None 6.0 0.70
24 20.35 No Insulin injection 8.0 0.90
BMI, body mass index; ESWL, extracorporeal shock wave lithotripsy; HbA1c, glycated hemoglobin.
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loss (3 of 24, 12.5%), and diarrhea (3 of 24, 12.5%), but 3 patients 
(3 of 24, 12.5%) had no typical CP symptoms; One patient had 
progressive CP with atrophic change, and 1 patient had newly 
developed diabetes. The other patient had no symptoms but 
underwent operation to slow the progression of pain and CP 
(Table 1).
Surgery was performed due to alcohol-derived CP in 12 
of 24 patients (50%) and due to pancreatic stones in 15 of 24 
patients (62.5%). Only 1 patient had extracorporeal shock wave 
lithotripsy (ESWL) before surgery.
Preoperative endocrine and exocrine dysfunction
Sixteen patients (16 of 24, 66.6%) were diagnosed with and 
treated for DM before surgery (8 patients: oral medication, 8 
patients: insulin injection). Exocrine deficiency was defined as 
fecal elastase level <200. Thirteen patients (13 of 24, 54.2%) had 
exocrine deficiency before surgery (Table 2).
Perioperative finding and postoperative 
complications
Operative factors such as operation time and blood loss were 
similar among patients, with mean operation time of 286.67 ± 97.9 
minutes and mean estimated blood loss of 432.91 ± 329.22 mL. 
Two patients had postoperative complications (postoperative 
chyle leakage and postoperative pancreatic fistula grade A), 
which were managed conservatively (Table 3).
Postoperative endocrine and exocrine dysfunction
After surgery, 7 of 24 patients were prescribed with exocrine 
medication (pancreas enzyme supplement), which they are 
Table 3. Perioperative and postoperative characteristics of chronic pancreatitis patients
Patient No. Hospital days Time (min) Blood loss (mL) Surgical complication Postoperative pain killer medication
1 13 590 690 None No
2 12 330 500 None No
3 12 240 250 None No
4 9 360 900 None Intermittent medication
5 7 240 50 None No
6 10 250 200 None No
7 9 260 530 None No
8 19 300 850 Postop chyle Intermittent medication
9 9 240 250 None No
10 11 320 700 None No
11 10 210 700 None No
12 13 340 1,200 None Intermittent medication
13 9 280 250 None No
14 6 210 250 None No
15 312 240 50 None No
16 11 360 200 None No
17 9 450 1,000 None No
18 13 390 500 None Long standing opioid medication
19 7 150 500 None No
20 16 310 230 None Intermittent medication
21 9 210 350 None No
22 8 240 80 POPF grade A No
23 28 150 50 None No
24 8 210 110 None No
Postop, postoperative; POPF, postoperative pancreatic fistula.
Table 4. Comparison between preoperative and postoperative patient results with Wilcoxon signed­rank test
BMI (kg/m2) Body weight (kg) HbA1c (%)
Pre Post Pre Post Pre Post
Mean ± SD 21.71 ± 3.16 20.99 ± 3.11 59.75 ± 11.18 57.94 ± 11.33 7.74 ± 2.19 7.48 ± 1.40
P­value 0.003 0.001 0.629
Z ­3.249 ­2.968 ­0.484
BMI, body mass index; HbA1c, glycated hemoglobin; SD, standard deviation.
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taking until now. Comparison of the preoperative and post-
operative conditions showed that HbA1c had no significant 
dif ferences (Z = -0.484; P = 0.629). Body weight and body 
mass index (BMI) statistically decreased after surgery (Z = 
-2.968/-3.249, P = 0.001/0.003) (Table 4).
DISCUSSION
The most common etiology of CP is alcohol consumption. The 
incidence of CP due to alcohol consumption has been increasing 
in Korea [12,13].
There are many reasons for surgery, and pain is one of the 
most important symptoms for choosing the procedure. In this 
study, 15 patients (62.5%) complained of abdominal pain before 
surgery, but only 5 patients (21%) complained of intermittent 
abdominal pain after surgery. In these 5 patients, abdominal 
pain recurred when they consumed alcohol or overate. Two 
patients had a pain attack within 2 years. Therefore, abdominal 
pain was major surgical indications in Frey procedure for CP 
patients.
There are many surgical procedures for CP such as pan creatic 
resection, Whipple’s procedure, pylorus-preserving pancreato-
duo denectomy, distal pancreatectomy, total pancreatectomy, 
duo denum-preserving pancreatic head resection (Beger’s pro-
cedure), and local pancreatic head resection with longitudinal 
pancreatojejunostomy (Frey’s procedure) [14]. We have 
summarized Beger’s and Frey’s procedures, which are widely 
used as surgical treatment of CP [11,15-18]. Beger’s procedure is 
organ sparing procedure, however, this procedure is technically 
more demanding, because of 2 anastomoses. This procedure is 
used for patients with a combination of CP and inflammatory 
mass in the head of pancreas. Frey’s procedure has the 
advantage of a short operation time and single anastomosis, but 
has the disadvantage of removing the pancreatic parenchyma. 
The patients with obstruction in the left-sided pancreatic duct 
and with less severe inflammation in head of pancreas are 
indications for Frey’s procedure.
Operation time was also shorter than other major surgeries 
(pancreaticoduodenectomy, distal pancreatectomy, Beger’s 
procedure) and the estimated blood loss was less than other 
major surgery in our study. Frey’s procedure had shorter 
operation time and lower complication rate than these 
procedures [14].
Many studies comparing Frey’s and Beger’s procedures have 
reported lower morbidity (9% vs. 20%), increased quality of 
life, and better pancreatic function in patients who underwent 
Frey’s procedure. Furthermore, the average operation time in 
our institution was shorter than that of another study [19]. Four 
patients were readmitted due to recurrent abdominal pain.
Development of interventions such as ERCP, ESWL, and 
other techniques for pancreatic duct stone is improving [20,21]. 
In Korea, many cases of ESWL case have been reported [22]. 
However, some of them have been reported to have undergone 
surgery due to large pancreatic stone.
Several studies have compared endoscopic and surgical 
approaches for CP. The results of these studies indicate that the 
surgical approach is associated with higher pain relief (86% vs. 
61%) and more increase in weight (47% vs. 29%) [23]. In another 
study, a comparison of endoscopic with ESWL and surgical 
approach showed better physical quality of life after surgery [24].
Despite the difficulty of endoscopic intervention in large 
pancreatic stones, surgical intervention for pancreatic duct 
stone in CP patients were not considered as first-line treatment 
in many institutions. The reasons for this are postoperative 
complications and postoperative endocrine and exocrine 
dysfunctions. Comparison of preoperative and postoperative 
status has not shown poor results in CP patients. Furthermore, 
results showed that active surgical treatment had a good effect 
of pain management on patients with CP.
Other studies reported several complications such as 
pancreatic fistula and postoperative bleeding with abdominal 
abscess after Frey’s procedure [25,26]. However, there were 
no major complications in our institution. Another study 
concluded that patients with pancreatic stenting before 
operation had higher rates of postoperative pancreatic fistula 
than patients with nonpancreatic stenting [27]. In our case, 
previous pancreatic stenting did not increase the risk of 
pancreatic fistula.
The BMI and body weight of the patients decreased in 
comparison with those before the operation. The BMI and body 
weight were measured at the first outpatient checkup only 7 
to 10 days after discharge, which could be the reason why no 
nutritional improvement was noted after surgery. Other studies 
have shown an increase in postoperative nutritional index after 
Frey’s procedure [1].
In conclusion, Frey’s procedure appears to be a less 
burdensome surgical procedure. Thus, it could be the optimal 
option for management of patients with CP with pancreatic 
stone.
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